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The practice of surgery developed greatly during the 
Byzantine period. Byzantine surgeons based their 
knowledge on that of the physicians of antiquity but 
improved on their techniques through personal con- 
tribution and experience. 1 Byzantine surgery was so 
improved that surgeons dared to perform successful 
lithotripsy in the bladder (9th cent.) 2 and to undertake 
the separation of Siamese twins 3 (10th cent.). 
The first eminent Byzantine physician who dealt 
with surgery on aneurysms was Oribasius from Per- 
gamum (325-403 A.D., Fig. 1), who studied medicine 
in the famous School of Alexandria. In 355 he was 
appointed to the position of palace physician and was 
later personal physician of the Emperor Julian the 
Apostate (361-363 A.D.), whom he accompanied on his 
voyages until the latter's death. On Julian's command 
he compiled the most important medical written ma- 
terial in an anthology, the famous "Synagogae Me- 
dicae', a complete medical encyclopaedia of his era, 
consisting of more than 70 volumes. 4 Unfortunately a 
considerable part of this ambitious work has been lost; 
but what remains affords us a surprising insight into 
the richness of ancient medicine. The surgical sections 
are the most complete technical treatises of antiquity 
and allow a reconstruction of the astonishingly de- 
veloped surgical techniques of the Roman- 
Alexandrian epoch. 1
Oribasius s occupies himself with aneurysms in two 
chapters of his book. He defines aneurysm as a disease 
derived from the inosculation f the arteries or injury 
to the arteries o that he covering skin becomes scarred 
while the injury to the artery does not heal and the 
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wound remains open underneath. The diagnosis of 
aneurysms i  possible because they beat with the same 
rhythm as the pulse, and with pressure the tumour 
disappears because its contents return to the artery. If 
the aneurysm is pricked, the blood spurts out and 
cannot easily be stopped, and if a thrombus is created 
in the aneurysm a necrosis results. The second chapter 
originates, as the writer himself declares, from the 
great surgeon of antiquity, Antyllus (2nd cent. A.D.). 
According to this text, two forms of aneurysm exist: 
the first is caused by dilation of the arteries (from this 
mechanism the term aneurysm derives; aneurysm, 
"aneurysma" in Greek=an area being dilated); the 
second form is caused by the rupture of an artery so 
Fig. 1. The Byzantine physician Oribasius (from the 14th cent. code 
3632 of the University Library of Bologna). 
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that the blood escapes into the tissues. When an- 
eurysms originate from dilation of the arteries they 
have a cylindrical form, while those that come from 
lesions of the vessels are rounded. On the walls of the 
first, more foreign bodies are deposited (perhaps this 
refers to calcium deposits) and, when pressed by the 
fingers, no sound is heard. On the contrary, in trau- 
matic aneurysm an indistinct sound ("psophos" in 
Greek) is heard. 
Regarding the treatment of aneurysms, the writer 
maintains that the complete avoidance of surgery, as 
ancient surgeons believed, is foolish. However, with- 
out exception, the operation is dangerous. Those loc- 
ated in the armpit, groin or neck must not be operated 
on because the vessels are large, and isolation and the 
tight binding of the aneurysm is impossible and would 
be dangerous. Equally, avoidance of surgery is ad- 
visable where the aneurysms are very large wherever 
they are located. On the contrary, those located in the 
head or limbs can be operated ond 
Oribasius 5 follows two techniques, according to the 
form of the aneurysm. (a) In the aneurysm derived 
from dilation of the artery a straight longitudinal 
incision of the skin is made along the length of the 
artery; then with care all the layers between the skin 
and the artery are cut separately, and the ends of the 
wound dilated by use of hooks. Following that, the 
vein which accompanies the artery is pushed aside 
with the help of blunt hooks ("typhlangistra"). Then 
the aneurysm is exposed from all sides and a probe 
is placed under the artery and, raising the artery, a 
needle with a double suture is passed under it next 
to a probe which is used as a guide. Then the suture 
is cut at its loop with scissors so that the sutures 
become two and their ends four, then the two ends of 
one suture are pulled slowly to the one extreme of the 
aneurysm where they are tied. In the same way, the 
other suture is pulled to the other extreme of the 
aneurysm and is also tied, so that the entire aneurysm 
is placed between the two sutures ("bronchees") (Fig. 
2). Following that a small opening on the aneurysm 
is made so that all the contents flow out, in order to 
avert the danger of bleeding. However, those who do 
not follow this technique and begin by ligating the 
artery to the left and right of the aneurysm, but proceed 
to cut out the area of the aneurysm which is placed 
between the two ligatures, are undertaking a very 
dangerous procedure. This happens because the strong 
pressure of the "pneuma" (the contents of the artery) 
on many occasions loosens the ligatures, which fall 
away. 
(b) If the aneurysm is traumatic, the technique is as 
follows: we catch hold of all the aneurysm together 
with the covering skin with our fingers and we pull 
it up as far as possible, then we pass a needle with a 
double suture of linen or cord through the aneurysm 
as low as possible, near its base. Then the double 
suture is divided in two with scissors, and we catch 
the edges of one suture and move them to the right 
and tie them there strongly, so that the suture does 
not slip, and proceed to do the same to the other 
suture, which is moved to the left position. If there is 
fear of the sutures lipping, we pass a second needle 
through the same area of the aneurysm so that it forms 
an "X" with the direction of the first needle. The 
procedure of cutting and tying the sutures is followed 
as before, so that binding is achieved with four stitches. 
After that, at the top of the tumour, a small opening 
is made to release the contents and then we cut around 
the remains of the skin above the bindings. In that 
way the surgical operation is carried out with no 
haemorrhage. 
A second eminent Byzantine physician who dealt 
with surgery of aneurysms was Aetius Amidenus (6th 
cent.). He also studied in Alexandria and practised 
medicine in the Byzantine Empire during the reign 
of Justinian. He wrote a medical compendium of 16 
books ("logi" in Greek), constituting the famous 
Tetrabiblus. 1'4 Chapter 10 of his 15th book has the title 
"Concerning Aneurysms". 6 Aetius notes that an- 
eurysms occur all over the body and especially in the 
area of the throat (especially in women during difficult 
delivery in childbirth), in the head or in the inner 
elbow when the physicians undertake a phlebotomy 
and, due to medical error, prick together with the 
vein, the artery below, so that the blood and pneuma 
contained in the artery escape. Other reasons for for- 
mation of aneurysms are the inosculation of the artery 
or automatic rupture of it. The signs which cause 
us to suspect existence of an aneurysm are: painless 
tumours of various dimensions, very soft, homo- 
geneous in colour and spongy, which subside and 
almost disappear during finger pressure, soon to re- 
appear after emoval of pressure. This latter sign occurs 
mainly in non-traumatic aneurysms, because the trau- 
matic form is less soft due to clotting of the blood in 
it. Many surgeons, Aetius 6 adds, avoid operating on 
aneurysms located in the throat or on the head because, 
when opened, an unstemmable and strong flow of 
blood follows and the patient is at risk of dying during 
the operation "under the surgeon's knife". Aetius 6 adds 
information about a special technique for aneurysms in
the inner elbow. According to his technique, an incision 
is made on the inner upper arm along the line of the 
artery and at a distance three to four fingers' length 
from the armpit at the pulse point. With care we 
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Fig. 2. The first technique of Oribasius for the operation on a eurysms. 
Fig. 3. Aetius' technique for aneurysms in the inner elbow. 
separate the artery from the surrounding tissues and 
with blunt hooks raise it and pass underneath it two 
strong linen sutures at a distance from the aneurysm 
a little greater than the width of a finger. Then we 
tighten the sutures to isolate the artery between the 
two stitches ("bronchi") and fill the wound with manna 
and wadding and bandage it. Following that, we open 
the aneurysm without fear of haemorrhage (Fig. 3) 
and after removing the clots we then locate the bleed- 
ing artery and bring it to the surface, loosen the stitches 
so that the artery will return to its previous tate, and 
then again fill the wound with manna, treating the 
incision with the treatment which creates pus (Aetius' 
text is not clear and perhaps this second step of the 
loosening of the stitches should take place after the 
lapse of some time). 
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Fig. 4. Paul of Aegina (frontispiece of a Galen manuscript of the 
16th cent. Library of the Old Faculty of Medicine, Paris). 
A third celebrated physician of Byzantium dealing 
with the same topics was Paul of Aegina (7th cent., 
Fig. 4), who studied and practised medicine in Al- 
exandria. 1'4 In his sixth book, the most noteworthy of 
his seven books, constituting his work "On Medicine", 
is included a special chapter (37) with the title "Con- 
cerning Aneurysms', where he follows the two tech- 
niques of Oribasius. 7 However, he clarifies ome points. 
In the first technique he refers to special instruments 
for the opening of the tissues to reach the artery, 
which are called "exymenistires" (obviously kinds of 
"spathi', in Latin "spatha" a small dagger), s Fur- 
thermore, he uses a special phlebotome (Latin phle- 
botomum or scalpellus, an instrument suitable for the 
puncture of cavities containing fluid) s for the evac- 
uation of the aneurysm. He goes on to point out hat 
the treatment for the creation of pus is applied until 
the stitches fall. 7 From his remark we conclude that 
the surgeons did not proceed to stitching of the skin 
incision, but only to application of several materials 
which encouraged the production of pus. This treat- 
ment was based on the concept hat the appearance 
of pus on wounds was beneficial (pus laudabile)J 
Finally, in the fourteenth century the operations on 
aneurysms appear to have progressed. The greatest 
Byzantine physician of this century, John Actuarius, ~
in his most important work "Therapeutic Method" 
described a new technique - simultaneous incision of 
the vessels and haemostasis with a special instrument 
which both lanced and cauterised. 9 The same phys- 
ician, when dealing with aneurysms, applied caustic 
materials which caused their shrivelling. John Ac- 
tuarius tresses the danger of automatic rupture of the 
aneurysm, which manifests itself with acute pain and 
abundant haemorrhagia. 9 
The research of the t xts of Byzantine physicians 
Fig. 5. Spurting of the blood into a vessel after iatrogenic incision 
of the artery during a phlebotomy of the vasilic vein (miniature of
a 15th cent. manuscript of Galen. Sachsische Landerbibliothek, 
Dresden). 
proves that, from the early Byzantine period, they 
knew techniques for operating on aneurysms. Firstly, 
in the fourth century Oribasius describes the two 
available techniques, noting that hey are derived from 
the famous Greek surgeon of the second century A.D., 
Antyllus. The latter is referred to as the leading surgeon 
of aneurysms; his great work "On Medicaments", in
four books, contained a large section devoted to sur- 
gery, but is now lost. The surviving extracts are known 
especially from Oribasius' references tothem. Perhaps 
the extracts relevant to aneurysms, aswith other topics 
on surgery ascribed to Antyllus, might have been 
inspired by previous great surgeons, such as those of 
the Pneumatic school: Archigenes (48-117 A.D.), Heli- 
odorus (1st cent. A.D.) and Leonidas (1st cent. A.D.). 1'4 
Oribasius, however, was not only a simple compiler 
but had great personal surgical experience which is 
revealed in his works. 1 More particularly, in his chapter 
"Concerning Aneurysms" based on his experience, he 
insists that the part of the artery with the aneurysm 
between two stitches hould not be removed because 
of the risk of disastrous haemorrhage. 5 Additionally, 
the structure of his text shows the self-assurance of 
an experienced surgeon. The techniques of Paul of 
Aegina follow and interpret those of Oribasius, while 
Aetius adds his own technique for the iatrogenic an- 
eurysm of the elbow, obviously very common due to 
the widespread practice of phlebotomies a  a routine 
treatment (Fig. 5). Finally, the contribution ofByzantine 
surgeons to operations for aneurysms i completed 
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by John Actuarius who used an instrument sim- 
ultaneously acting as a lancet and cautery (the use of 
cauteries was known from Hippocratic times and was 
widespread in Byzantium from early times, 1° while 
the use of cautery knives is well known from the 7th 
cent.W). The correct definition of aneurysm previously 
provided by Antyllus (dilation of the walls of the 
arteries) was adopted by Oribasius,  who also accepted 
the first known aetiology of aneurysms derived from 
Galen's text H (inosculation or injury of arteries) from 
which all Oribasius' knowledge in chapter 23 of his 
book originates, despite the fact that he does not reveal 
his source as he does for chapter 24. The Galenic 
concept that some aneurysms are the result of in- 
osculation of arteries was clarified in the eighteenth 
century by William Hunter, who supported them as 
arteriovenous. 12 There is, however, confusion in By- 
zantine times concerning the contents of arteries (blood 
and pneuma), which is due to the ancient belief of the 
Hellenistic period (the term "artery" is derived from 
the Greek words aer=air and terein =contain). The 
confusion is derived from the fact that the Byzantine 
physicians followed Galen's texts, 1~ whose authenticity 
Byzantine writers were unable to doubt, despite the 
fact that the first voices of opposition to Galen were 
heard during that period by the Byzantine physician 
Symeon Seth33 To Galen must also be attributed the 
mistaken idea of pus laudabile, which Byzantine phys- 
icians accepted and which remained in effect until the 
middle ages. Those details, however, do not diminish 
the heroic attempts of Byzantine surgeons in vascular 
surgery, whose origins must be sought at least as far 
back as the second century A.D. On the contrary, it 
must be stressed that the techniques on aneurysms 
described by Paul of Aegina were adopted by the 
great surgeons of the West and were unchanged until 
the 16th century. ~2 In 1595 Jacques Guillemeau applied 
the single ligature technique, a method of choice until 
the 18th century, when an innovator on the matter, 
John Hunter, used another single ligature technique 
(1786). 12 
In conclusion, from the early times of the Byzantine 
Empire, physicians had basic knowledge of the physi- 
ology and physical examination of aneurysms and 
dared to operate on some forms of them. From the 
4th century Oribasius was able to describe two surgical 
techniques on traumatic and non-traumatic an- 
eurysms, which had originated from Antyllus (2nd 
cent. A.D.). The latter obviously learned them from his 
teachers, the surgeons of the Pneumatic School of 
Alexandria (1st cent. A.D.). Antyllus, therefore, is the 
first in the history of vascular surgery who described 
detailed techniques in this field. Furthermore, these 
ancient surgical techniques were applied and im- 
proved in Byzantium until the 14th century by the 
celebrated physicians Aetius (6th cent.), Paul of Aegina 
(Wth cent.) and John Actuarius (14th cent.) and re- 
mained in use at least until the 16th century. 
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